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of the cell, nor even for a time a marked impairment of its
activities, but death must eventually ensue as the organization
breaks down.

The genes are in the nucleus, and the response, whether it
consists of a movement of the cell as a whole or of its internal
histological differentiation, is an action on the part of the
cytoplasm; therefore the genes are usually conceived as exerting
their influence by the emission of chemical substances which
diffuse from the nucleus into the cytoplasm. This notion has been
specially elaborated by Goldschmidt, who has shown how far the
explanation of gene action can be developed in terms of the
emission of enzymes (or enzyme precursors) which alter the rates
of chemical processes taking place in the cytoplasm. He has also
shown what far-reaching effects on the final constitution of organs,
or on complex patterns of skin pigments, can be caused by the
action of a single gene.

Starting from the assumption that the initial constitution of
the gene complex of the egg is such as to result in the provision
of these substances at the right times and places, Goldschmidt's
work gives a formal description of the factors conditioning suc-
cessive phases of embryonic development. It is a description,
however, purely on the physiological level, comparable to a
description of human behaviour in terms of physical and chemical
processes taking place in the sense organs, nerves, brain, and
muscle. This is not, of course, to be taken as a criticism
of Goldschmidt or of the numerous other workers who have
interpreted gene action on these lines. They are not attempting
to interpret morphogenesis on the level of behaviour, but on the
physiological level.

In the higher organisms, then, the gene complex may be con-
ceived as providing the internal environment which determines
the physiological state of each cell, and thus supplying the condi-
tions under which it makes specific responses to the morphogenetic
stimuli which are provided for it by neighbouring cells or parts,
or by the morphogenetic field of which the cell is itself a constituent.
This conception is not incompatible with the view that the action
of the genes is itself a morphogenetic stimulus, for there is no
sharp distinction between the external stimulus and the internal
conditions which determine the response to the stimulus. A male
animal in which sex hormones are circulating responds to the